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Impact of Inflation on Fiscal Policy in
Developing Countries

PETER S. HELLER*

HE REALITY OF CHRONIC, and at times accelerating, inflation
Tin the past decade has significantly complicated the policy
problems of public sector decision makers. While fiscal policy
presumably serves as an important element of price stabilization
policy, the principal instruments of fiscal policy —government
expenditure and revenue—are themselves affected by the infla-
tionary process. Inflation raises the cost of government services
and investment and increases the budgetary demands for distri-
butional transfers while simultaneously increasing the amount of
revenues collected. What is important to note is that these fiscal
effects of inflation do not occur in tandem; different types of rev-
enue and expenditure may respond at different speeds. In fact, it
has recently been suggested {Aghevli and Khan, 1978} that one
of the dynamic forces sustaining inflation in developing coun-
tries is inflation-induced fiscal deficits. Total government
expenditure is said to adjust more rapidly than revenue to a
change in the price tevel and in such a way that a procyclical
bank-financed budgetary deficit emerges.

““The Aghevli-Khan hypothesis is important for, if valid, it sug-

gests the need for a serious re-examination of the current fiscal
policy response to inflation. Beyond that hypothesis, the litera-
ture is very thin on the short-term dynamics of public revenue or
expenditure growth in developing countries, particularly in
response to inflation. !~

This paper attempts to provide a theoretical and empirical
analysis of the factors underlying the relative speed of adjust-

* Mr. Heller, economist in the Fiscal Analysis Division of the Fiscal Affairs
Department, is a graduate of Trinity College and Harvard University.

I Exceptions to this are important papers by Vito Tanzi (1977 and 1978) and
Aghevli and Khan (1977) in which the consequences of alternative adjustment
lags of revenue to inflation are discussed. See also Heller (1975).
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ment of different types of revenue and experditure to inflation.
In so doing, it provides an empirical test of the accuracy of the
Aghevli-Khan hypothesis in describing the fiscal experience of
developing countries over the past two decades. Section I sug-
gests a conceptual framework for evaluating how alternative cat-
egories of revenue or expenditure are likely to respond to infla-
tion. There are many different forms of expenditure and
revenue; each is likely to respond to inflation in a particular way.
With respect to expenditure, a distinction is made between the
impact of inflation on the cost of providing government services
and realizing the objectives of the public sector and the actual
effect on the nominal level of expenditure. The government has a
considerable amount of discretion in determining the magnitude
of the budgetary response to such cost increases and may influ-
ence the extent of certain price increases. The reaction of total
revenue or expenditure will reflect partly the initial structure of
revenue and expenditure, partly the extent to which the rate of
inflation has been anticipated, and partly the government’s dis-
cretionary response to it. In effect, one cannot accept the
Aghevii-Khan hypothesis for a country without a more detailed
analysis of the country’s fiscal structure and the characteristics
of the inflationary situation.

Section 1I contains an econometric analysis of the factors
influencing the rate of adjustment of revenue and expenditure to
inflation. Initially, the fiscal segment of the Aghevli-Khan model
. for 24 developing countries is tested, and then it is demonstrated
that there exists a significant degree of variability in the relative
adjustment rates of total expenditure and total revenue. An
attempt is made to explain this variability, and the explanation
offers some support for one of the Aghevli-Khan hypotheses,
viz., that the higher the mean rate of inflation, the greater the
tendency for expenditure to adjust more rapidly than revenue to
inflation. It also demonstrates that the Aghevli-Khan effect
reflects an adjustment by decision makers to anticipated infla-
tion; the adjustment is considerably weaker for unanticipated
inflation. Also, estimates are provided of the specific adjustment
properties of different categories of revenue and expenditure and
of the extent to which such adjustment rates vary according to
the character of the inflationary environment and according to
the overall fiscal adjustment pattern. Some concluding remarks
are in Section III.
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I. Theoretical Issues

AGHEVLI-KHAN MODEL

In determining the actual net fiscal response to inflation, three
principal questions must be answered: (1) How do government

decision makers adjust the desired level of alternative categories

of nominal expenditure and revenue to a change in the price
level? (2) How rapidly are such adjustments reflected in actual
expenditure adjustment decisions? (3) What are the constraints
or factors that determine the relative rapidity of such adjust-
ments? In the Aghevli-Khan model, only the first two questions
are formally addressed. Aghevli and Khan assume that for any
given real income level, a ‘‘government attempts to keep its
[desired] real expenditures constant in the face of an increase in
the price level’’ (1978, p. 389). At the same time, it will attempt
to increase or decrease the level of real revenue in response to a
price change according to whether the overall tax system is
intended to be elastic or inelastic to nominal income. These
assumptions are formalized in the following demand equations
for expenditure and revenue, respectively:

log (G/P)} = g, + g1 log ¥, g,1>0 ) (D
log REZ = t, + t,{log Y, + log P,) t, >0 2)

where P is an index of prices, G is the nominal government
expenditure level, R is the nominal revenue level, Y is the level

of real income, and the subscript t refers to the time period. 2 In

terms of the rapidity of adjustment, the actual level of total
expenditure or revenue realized in a period will close only a por-
tion of the gap between the desired level and the amount realized
in the previous period. In the following equations, » and 7 equal
the percentage of the gap that is closed for expenditure and for
revenue:

2 Note that equation (2) could be reformulated as

RD
log (‘F;l—) =i + 1t log ¥

If one assumes that ¢, represents the desired (as opposed to the actual) tax
elasticity, then if #, is more than one, an increase in the price level will cause a
greater than proportional increase in the desired R level and thus an increase in
the real revenue level; an elasticity of less than unity implies that an increase in
the price level vields a decline in the level of desired real tax revenues.
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A log (G/P); = v[log (G/P): — log (G/P), -] 3)
A log R, =T (log RI} - log Rt'- 1) (4)

where 0 < v < land 0 < 7 < 1. Aghevli and Khan (1978) argae
that institutional factors will lead v, the expenditure adjustment
coefficient, to exceed 1, the revenue adjustment coefficient:

Even if governments fully recognize the need to restrain expenditures dur-
ing periods of infiation, they find it difficult to reduce their commitments in
real terms. On the other hand, in contrast to the situation in most devel-
oped countriecs, where nominal revenues often more than keep pace with
price increases, in developing countries they lag substantially behind. The
contrast arises both because of low nominal income elasticities of tax sys-

tems and long lags in tax collection in developing countries. . . . In any
event, tax systems in developing countries depend rather heavily on
indirect taxes and, in particular, on foreign trade taxes. ... Further,

indirect taxes in developing countries are often specific, and even when
they are ad valorem, the adjustment of base values for some of these taxes
is not frequent enough to keep pace with inflation (p. 391).

Their econometric estimates for Brazil, Colombia, the Domini-
can Republic, and Thailand appear to support their hypothesis.

It is clearly difficult to generalize how government decision
makers formulate their **demand’ for expenditure or revenue
and how such demands are affected by a change in the price
level. The Aghevli-Khan hypothesis on expenditure is, at first
glance, reasonable. If government decision makers have gone
through the process of formulating a budget and made decisions
on the magnitude of government investment and consumption
programs, they would presumably want to maintain the real
value of such programs if, after six months, the price level had
changed.

However, a closer examination of the problem suggests sev-
eral qualifications. Budgetary program decisions may be set sub-
ject to a constraint determined by fiscal policy on total nominal
expenditure. As prices change, fiscal policy decision makers
may decide not to maintain real expenditure levels if that con-
flicts with other fiscal policy objectives. This was clearly demon-
strated in the United Kingdom, one of the few countries that
seriously attempted to formulate budgets in real terms. In the
early 1970s, U. K. planners found that a deteriorating terms of
trade for public sector output was rapidly escalating the nominal
government expenditure level, jeopardizing their overall stabili-
zation program. Cash limits were imposed, which effectively
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meant an erosion in real expenditure levels. 3 It shouid be noted
that this so-called adverse price effect—where the growth of the
government expenditure deflator exceeds that of the gross
domestic product (GDP) deflator—has characterized the indus-
trial countries over the past three decades and the developing
countries prior to 1970. Is it reasonable to assume that govern-
ment decision makers will fully accommodate a sharp increase in
nominal expenditure levels, relative to both GDP and tax reve-
nues? Conversely, where a favorable price effect exists, as was
the case in many developing countries in the 1970s, it is possible
that government decision makers will allow budgets to rise in
real terms. * ‘ ‘

A similar question can be raised concerning the demand for
revenue equation. From equation (2), if the elasticity exceeds
one, it effectively implies that, with an increase in the price
level, decision makers desire an increasing real burden, even if
the real income level remains unchanged; conversely, with #; <
1, they desire a decreasing real burden if the price level
increases, ceferis paribus. While this may be the effect of infla-
tion on a given tax system, it is not obvious that government
decision makers would claim that this result was consistent with
their objectives.

In determining the rapidity of revenue and expenditure adjust-
ments to infation, there is also the sense from the Aghevli-Khan
discussion that the response is largely nondiscretionary and
mechanistic. Increasing prices are immediately recognized and
taken account of as all outlays are made. However, institutional
lags in tax collection and in the price responsiveness of particu-
Jar tax bases suggest a lower adjustment parameter for revenue.
Yet, again a closer examination of this issue suggests that the
response to a sudden onset of unanticipated inflation is by no
means automatic. Government decision makers are forced to
exercise a considerable amount of discretion in deciding by how
much and how fast to adjust the fiscal variables. The nature of
their response is likely to be constrained by the particular reve-
nue and expenditure structures and by the specific economic,
legal, and political environments.

1 R. W. R. Price (1979). In the mid-1970s, New Zealand similarly decided to
absorb the impact of inflation in the form of deliberate cuts in real expenditure.

4 A detailed discussion of the relative price effect for government services -

may be found in Heller (1980}.
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In particular, one would expect the rate of fiscal adjustment to
be critically influenced by the character of the inflation—its level
and its rate of increase —as well as by the past history of inflation

* within the country. The types of institutional procedures for fis-
cal management that are followed when a high inflation rate is
common are likely to be quite different from those adopted when
inflation is generally mild. This is a factor at every level of fiscal
policy and administration. In a world of high and chronic infla-
tion, operating ministries are likely to be far more sensitive to
the impact of inflation on the cost of their programs. Budget
decision makers will be under considerably greater pressure to

~ address the effects of inflation on government programs in the
budget formulation and budget disbursement processes. In a
mildly inflationary situation, finance ministries may deliberately
avoid suggesting inflation guidelines at the time initial budget
estimates are prepared; this would be impossible when inflation
is chronicaily high. The impact of inflation on tax revenues
becomes readily clear to tax policy analysts and, more impor-
tant, to tax administrators. Efforts may be made to accelerate
the collection of tax liabilities and ultimately steps taken to
ensure that the overall tax system maintains its desired elastic-
ity.

In effect, the government, both in its role as a tax collector and
as a producer of services, eventually becomes accustomed to the
effects of a given level of inflation on its fiscal tasks. The policies
implemented to take account of inflation are likely to be sensi-
tive to the rate of inflation. The higher the inflation rate, the more
important it is to develop budgetary and tax administration pro-
cedures that can insulate the real resource allocation efforts of
the government from the effects of inflation.

What are the effects of such efforts on v and 7? Aghevli and
Khan (1978) recognized that the relative differences between »
and 7 in their four-country sample might relate to the rate of
observed inflation. Might not variations in the inflation rate for
industrial countries over time be equally mirrored by changes in
v or 77 Yet the answer is not obvious. For, if a given rate of
inflation prevails in a country for a long enough time and in such

a way that it becomes the expected rate, one might expect that
the procedures developed would ensure that the real fiscal
resource processes were indeed unaffected by the inflation. In
such a case, the observed v or 7 in such a steady-state situation
might be insensitive to the rate of inflation.
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However, any significant change in the inflation rate from that
steady-state level would provoke a change in the adjustment
coefficients. If there were an increase in the rate of inflation, one
might expect that » or 7 might lag behind their steady-state val-
ues. To the extent that such instability in inflation rates is per-
ceived to be common in a situation of chronic inflation, there
may be a tendency for v or 7 to compensate by being higher than
in a sitvation of low inflation rates.

In the same vein, one would expect policymakers to respond
more slowly to unanticipated inflation. In an economy where a
mild or moderate rate of inflation has been built into the
expectations or where exogenous developments clearly bode a
known degree of increase in the inflation rate, the speed of
adjustment is effectively a discretionary policy variable. The
occurrence of an Aghevli-Khan type of rising fiscal deficit must
be regarded as a consequence of deliberate policy actions by
government decision makers. Clearly, if, in the preparation of
the budget, the expected inflation rate will necessitate certain
increases in the rate of expenditure and if it is recognized that
revenue growth will lag, policymakers are faced with the choice
of cutting expenditure, raising taxes, or accepting the macroeco-
nomic consequences of a higher deficit. The more interesting
question is the effect of an unanticipated change in the inflation
rate on expenditure and revenue growth, and on revenue and
expenditure policy decisions. Do such fiscal variables respond
symmetrically with respect to comparable increases and
decreases in the inflation rates? In terms of the Aghevli-Khan
model, one must argue that the adjustment parameters v or T are
determined by the character of the inflationary environment, and
this should be specified in the modeling of the problem.

SPECIFIC FACTORS INFLUENCING RESPONSE OF EXPENDITURE
AND REVENUE

Expenditure adjustment

The amount of latitude available to budget decision makers to
respond to a change in the rate of inflation is partly a function of
the particular structure of revenue and expenditure and partly of
the perceived cost of such adjustments. Across expenditure cat-
egories, one ¢can observe wide variations in the degree of exo-
geneity of price increases to the government and in the output
cost of only partial adjustment of nominal expenditure levels to

3
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inflation. For some types of expenditure, price increases occur
exogenously to the public sector; in others, the government may
attempt to limit such inflationary pressures through its control
over commodity or factor prices. The combined impact of thcse
exogenous pressures and the government’s pricing decisions
determine the increase in cost to the government of its output
and, indirectly, the extent of any relative price effect. Govern-
ment decision makers also must judge the consequences of a
lack of immediate adjustment for particular categories of
expenditure, although their judgments may not coincide with the
reality of the impact.

With respect to the exogeneity of price changes to the decision
maker, one can distinguish six categories of expenditure: wages
and salaries; other current purchases of goods and services;
servicing of financial obligations (interest and debt service); cap-
ital expenditure (acquisition of fixed capital assets, purchases of
land, purchases of inventories, etc.); transfers and subsidies
(capital and current} to individuals, enterprises, and other levels
of government; and net lending.

On goods and services purchased from the private or foreign
sector, whether capital or current, it can be readily assumed that
increases in prices, anticipated or not, are directly and rapidly
transmitted to the government. The only discretionary decision
is whether to augment the budget for such categories or to ef-
fectively reduce the real level of such expenditures. (See Table 1
for the calculated share of such expenditure categories in total
expenditure.)

For transfers and subsidies, the decision maker may, in prin-
ciple, possess significantly more flexibility in determining the
extent and timing of any adjustments to inflation. The principal
exception arises when such payments are legally linked to some
price index, for example, the indexation of pension or welfare
payments in many developed countries. In such cases, the
adjustment lag is effectively determined by a legislative formula,
Among developing countries it is likely that such adjustments
are found principally in social security systems, particularly in
Latin America.

The government may also have little discretion concerning
subsidies to public sector enterprises for the financing of oper-
ating deficits. This is particularly true when there is no signifi-
cant central government control over the operating or invest-
ment decisions of the enterprise. Analogously, where the
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government remains committed (that in itself a discretionary
decision) to maintaining subsidized prices for key commodities
or services, such as basic public utilities or transport services,
inflation will have a direct and immediate impact on the cost of
such subsidies. However, in developing countries, it still
appears likely that, for the bulk of snbsidies and transfers, the
government is under no obligation to adjust immediately to infla-
tion.

For the remaining categories of expenditure, there is a qualita-
tively different type of pressure for immediate adjustment. For
wages and salaries, the central issues are the magnitude of the
differential between public sector and private sector real wages,
beyond which the productivity and functioning of the govern-
ment is imperiled, and the extent of pressure from public sector
unions. This is a complicated question bearing on the degree of
labor market immobility, the general degree of under-
employment of different classes of labor, and the share of civil
service employment within a given country’s labor market.
From an examination of the pattern of wage increases in many of
the countries in the sample during the mid-1970s, it is obvious
that the differential cannot get too wide, particularly with
respect to public sector employees in the lower-income brack-
ets. In part, this reflects labor market pressures, but even more,
income distributional considerations. At the same time, as long
as the inflation rate has not been too severe, nor too institution-
alized as part of economic reality, the public sector wage adjust-
ment has taken place with lags of one to two years and often has
been only in the Iower brackets of the public sector wage scale. *

This flexibility is also apparent from aggregate statistics on
real wage and salary expenditure movements in the sampie
countries during the period 1972-78. While these statistics can-
not distinguish shifts in public sector employment relative to
wage rate changes, they indicate that it was quite common to
observe a decline or slowing in the growth of real wage
expenditure during one or two years of this period (Table 2).
Such a decline was usually made up in the following years, but
the pattern of irregular, large retroactive salary adjustments is
quite common, Clearly, the more rapid the rate of inflation and/

5 This is hardly a phenomenon restricted to developing countries. In the
United States, the ceiling on the pay of senior bureaucrats has severely
increased the private sector/public sector wage differential.
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TaBLE 2, YEAR-TO-YEAR CHANGE IN REAL PUBLIC SECTOR WAGE AND
SALARY EXPENDITURE IN SELECTED COUNTRIES, 1972-73—1977-78 !

(In per cent)

1972-73 1973-74 1974-75 1975-76 1976-77 1977-78

South America

Brazil 8.9 -0.9 18.8 13.1 ~7.4 i2.5
Colombia —-4.8 3.5 9.2 -9.3
Peru —4.4 - 9.1 2.6
Venezuela -1.2 =177 30.4 19.8 14.7 34
Central America
Costa Rica 4.0 0.3 9.6 18.6 ~0.7 33.0
El Salvador 1.7 .1 -5.0 21.6
Guatemala 5.4 9.7 3.9 23 4.3
Honduras 0.7 -0.5 5.8 13.4
Mexico 10.4 10.5 16.7 13.9 13.1 2.8
Nicaragua —8.3 4.6 13.0 8.9
Panama 2.7 7.1 6.4
Caribbean Area
Dominican Republic 16.4 —-4.8 =35.0 53 -3z
Jamaica 240 -0.2
Asia
Indonesia -5.0 13.7 4.9 -3.2 34.0 8.4
Korea —-10.4 1.0 21.4 il 47.5 -—15.2
Malaysia —-10.9 8.4 14.0 654 18.9 0.4
Philippines -108 57 36.6 10.6 5.5 10.7
Singapore -8.8 12.5 19.3 9.1 9.5 7.8
Sri Lanka —42.7 20.9 3.8 6.5 -6.3 —4.1
Thailand -9.1 8.2 18.9 7.1 6.9 15.6
Africa
Ghana —10.6 9.8 232 -9.0
Kenya -5.3 -29 —4.5 59 -10.7 30.5
Zambia 0.6 ~4.3 32.2 5.2 -4.5 -9.1

Sources: International Monetary Fund, Government Finance Statistics
Yearbook, Yol. 111 (1979); and Fund staff estimates.
! Using the gross domestic product deflator.

or the longer the economy has experienced inflation, the quicker
the adjustment is likely to be. This reflects both the more rapid
appearance of a differential and the development of institutional
procedures for wage indexation (witness Argentina— Felten-
stein, Chu, and Balifio (1978)).

The effect of inflation on the annual servicing of the govern-
ment’s financial obligations depends on a combination of vari-
ables: (a) the impact of the inflation on interest rates, (b) the
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level of the current fiscal deficit in absolute terms and as a share
of the total stock of government debt, (c) the sources and costs
of financing of any current deficit, and {d) the frequency of turn-
over of existing public debt and the interest rate at which the old
debt was contracted. In cases where the capital market is not
suppressed (which excludes most developing countries), the
nomina! interest rate should exceed the rate of inflation, ensur-
ing a partial adjustment to inflation. Similarly, the decision
maker has only marginal discretion over the rate of debt
rescheduling in the short run. However, the size of the current
fiscal deficit is not wholly exogenous to the decision maker; simi-
larly, the extent and terms of central bank financing may alsc be
under his influence. If one had to generalize, one would not
expect a full adjustment to an initial increase in the rate of infla-
tion; a more rapid adjustment would occur only if a constant rate
of inflation were sustained over a long period of time.

Concerning net lending by the government, inflation will obvi-
ously have no impact on. the flow of repayments; thus, the issue
is whether gross loan disbursements will adjust rapidly to
changes in the rate of inflation. Obviously, pressures for an
increase in lending will emerge from borrowers. Where the rate
of inflation is anticipated, government lending agencies will seek
to maintain their real level of lending, as envisaged in the
Aghevli-Khan model of demand for public expenditure. While
such pressures would equally emerge with a higher than antici-
pated inflation rate, the policymaker has considerable discretion
over whether to adjust the level of net lending for inflation imme-
diately.

In thinking about the consequence of a lack of immediate
adjustment, both in fact and as it is perceived by the policy-
maker, one must distinguish between different categories of
expenditure. With respect to the provision of many public con-
sumption goods and services, the potential short-run elasticity of
supply relative to a moderate real reduction in an operating
unit’s budget may be very low. There may be inefficiency in the
operation of a unit or potential for productivity growth. This was
the implicit rationale of U. S. budgetary procedures in the early -
1960s that deliberately avoided budgeting for anticipated mild
inflation rates.®

s  Agencies should be able to offset price increases through increased pro-
ductivity.”” —U. 5. Government (1980).
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Even if the nominal budget for an agency is in equilibrium,
what are the consequences of only a partial adjustment to the
rate of inflation? If the partial increase in the nominal budget is
used principally to absorb the higher cost of purchased goeds
and services from the private sector, public output may decline
only superficially. As long as the real wages of civil servants do
not decline too sharply, it is unlikely that there will be significant
mobility out of the public sector work force, despite dis-
satisfaction, or a significant curtailment of work effort and effi-
ciency. Obviously, the more rapid the inflation rate, the greater
the negative impact of a real wage decline on the productivity
and quality of the public sector labor force. It is also likely that
certain types of activity will suffer, viz., those with a long-term
payoff (maintenance and repair work). However, to the extent
that the budget increase does not support real levels of
expenditure on operating inputs (perhaps because of political
pressures to adjust nominal wage rates) there could be a more
serious reduction in efficiency and productivity and a corre-
sponding decline in the quality and quantity of publicly provided
services.

In the short run, pressures for adjustment for these kinds of
expenditure with respect to inflation are more likely to come
from within the bureaucracy than without. In most developing
countries public satisfaction with the quality of publicly pro-
vided consumption services is never high to begin with. The
realization that the quality or quantity of services is deteriorat-
ing, and the ensuing political fallout, are probably slow to
emerge. Obviously, there are limits to a decline in real wages or
in the supply of real inputs, but, unless the initial rate of inflation
is very high (above 15-20.per cent per annum), the pressures for
immediate adjustment are not likely to be overwhelming. A
short-run reduction in public sector consumption output, given
the difficulties of its definition, can be lived with.

For public sector capital formation, physical and human, there
may be greater pressures for immediate adjustment of the nomi-
nal budget in response to price changes. The opportunity cost of
not adjusting may be a slower rate of construction, reduced
equipment purchases, or a reduced flow of aid funds. Such costs
may be politically and economically unacceptable. The per-
ceived output loss is likely to be greater, and the discretion for
deferring such losses less. Concerning the government’s
expenditure on distributional transfers, the output loss of a fail-
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ure to adjust the value of nominal benefits is readily apparent in
an economic sense; whether it is compelling in a political sense
is another matter, and there is no obvious guide as to how much
adjustment will occur.

Finally, how does a public decision maker value the impact of
immediate adjustment of expenditure (in terms of maintaining
economic growth targets, providing public consumption output,
or maintaining equity goals) relative to the possible fiscal con-
sequences in terms of an exacerbation of inflation? The issue is
not whether to adjust at all, but, rather, the timing and, thus, the
completeness of the adjustment. Tt is argued by Aghevli and
Khan that, in the medium-run to long-run context, both revenue
and expenditure will grow at the same pace as nominal GDP, and
in this sense clearly a considerable amount of adjustment will
occur. However, the speed of adjustment in the short term to an
increase in the rate of inflation will have an important once-and-
. for-all impact on the real levels of expenditure and revenue and
thus on the fiscal balance. If one accepts the Aghevli-Khan
thesis, this short-term impact will be an increased deficit, with a
strong likelihood that it will be financed by high-powered
money, with possible inflationary consequences. Are such
effects ignored by public decision makers in their preoccupation
with expenditure objectives? It is not clear that the short-run
losses from a failure to adjust are severe enough for this inevita-
bly to be the case. :

Revenue adjustment

Tanzi (1978, pp. 423-26) has noted that the two critical param-
eters influencing the rapidity of adjustment of tax revenue to
inflation (disregarding discretionary changes) are the elasticity of
a tax and the length of the lag between the collection of revenue
and the occurrence of the taxable event upon which the tax lia-
bility accrues. In any country, each tax may be characterized
according to these two parameters. For example, a personal
income tax usually has a high elasticity, particularly if it is pro-
gressive. However, the collection lag is a function of the share of
tax withholding to total income tax revenue and the respective
lags between the realization of income and the occurrence of
withholding and filing. The elasticity of the corporation tax will
depend primarily on the growth of the corporate sector relative
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to the other sectors of the economy. Collection lags may be quite
long, extending to 18 months in many developing countries.

For indirect taxes, the rapidity of adjustment to inflation will
be influenced significantly by whether such taxes are ad valorem
or specific and by the state of the accounting system in manufac-
turing and wholesale establishments. While the growth of ad
valorem sales or turnover tax revenues will closely pace the rate
of inflation, subject to limitations associated with collection lags,
specific taxes will yield poor adjustment to inflation unless there
are frequent discretionary adjustments. For taxes on inter-
national trade, the rapidity of adjustment to inflation will depend
on whether changes in domestic prices, relative to price changes
of trading partners, are reflected in exchange rate adjustments. If
not, one might again observe slow adjustment patterns. In
effect, the adjustment parameter for total tax revenue will be a
function of the structure of tax revenue, the degree of develop-
ment of the tax revenue administration, and the collection lags
implied by the tax law. For developing countries, Tanzi notes a
presumptive bias in favor of low to unitary income elasticities
and long collection lags, the combination of which tends to yield
a decline in real tax revenues as prices rise.

I1. Empirical Analyses of Inflation Adjustment Properties of
Public Sector Expenditure and Revenue

While there exists considerable room for conjecture on the
extent and rapidity of fiscal adjustment to inflation, it is clearly
instructive to examine empirically how countries have actually
behaved in such situations. This is not easy. Tests of fiscal
behavior models have always been frustrated by the unavailabil-
ity of a consistent, comparable time-series data base for the rele-
vant fiscal variables. This is particularly the case with respect to
developing countries; few have applied a consistent methodol-
ogy for categorizing public expenditure on a functional or eco-
nomic basis for even a moderate period. This section attempts to
provide such an empirical analysis, both for total revenue and
expenditure and for such fiscal variables classified on a dis-
aggregated economic basis. ’

Three models of fiscal behavior are tested for total
expenditure and revenue: the basic Aghevli-Khan model has
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been tested for a sample of 24 developing countries; the rate of
fiscal adjustment has been tested for its sensitivity to the level of
inflation and to its rate of increase; the sensitivity of such fiscal
behavior is also analyzed according to whether the inflation was
anticipated or not. The three alternative models are tested using
the Fund’s International Financial Statistics (IFS) quarterly
time-series data over a period ranging from 7 to 20 years. Also,
the validity of the hypotheses of Section I concerning the rela-
tive adjustment speeds of alternative categories of revenue and
expenditure are tested, using the basic Aghevli-Khan model.
Since few countries have long time series of disaggregated fiscal
data, this analysis makes use of a cross-sectional time-series
data base. 7

ALTERNATIVE FORMULATION OF TESTS

The Aghevli-Khan model has been described in equations (1)
through (4), and readily yields two basic equations for the esti-
mation of the parameters of the model:

log (G/P)t = vg, + vg log Y, + (1 - v) log (G/P)l—l 5) -
and
log R, = 71, + 7¢, (log Y, + log P+ (1 —7rlogRi—y (6)

The fundamental hypothesis is that expenditure tends to adjust
to its desired level more rapidly than revenue, or that » > 7. Both
adjustment parameters are assumed invariant to the economic
environment. The long-term income elasticities of expenditure
and revenue, g and 7, respectively, are assumed close to unity.

The discussion in Section I suggests that » and 7 might vary
with the rate of inflation or its rate of increase. The impact of
these factors may be tested by expressing » and 7 as B

V= 0y + aiit + 24 Ait (7)

and

? Thé only reasomably consistent cross-country governmenti finance data
base for developing countries is the Fund’s Government Finance Statistics
Yearbook. Since this data base contains no more than seven data points per
country, cross-sectional time-scries analysis is required in order to obtain an
adequate number of degrees of freedom. Such analysis necessitates efforts to
ensure the credibility of the assumption of homogeneous behavior for the coun-
_ tries within the sample.
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T = + B + B2l | (8)

where i, = A log P, = the rate of inflation in the rth quarter and
Ai, is assumed to measure the accleration or deceleration in the
inflation rate since the previous quarter. Substituting equa-
tions (7) and (8) into equations (1) through (4) yields estimating
equations of the form

Alog (G/P) = (o + iy + Ai) (go + g1 log ¥y

— log (G/P) - ) ©)
and
Alog R, = (Bo + Buir + B2 Ai)) (1o + 1, log (VP
—log R, ) (10)

A third issue is whether the speed of adjustment to inflation is
determined by whether the inflation rate has been anticipated.
Presumably, budget decision makers take account of their price
expectations in formulating the budgetary and revenue plans for
a future period. If these price expectations are accurate, the
actual change in expenditure or revenue should be close to the
change intended in the budget. In effect, one should observe a
reasonably rapid fiscal adjustment to expected inflation. If the
rate of inflation differs markedly from that anticipated, one
would not expect this to be as rapidly reflected in actual revenue
flows or expenditure decisions. In terms of the original model,
equation (1) can be re-expressed in such a way that desired nom-
inal expenditure in a period, G4, is a function of the price level in
that period, viz.,

log Gh=log P+ go + g1 log 1, (11)
or
GD! = GD(Pn Yr) (11')

The expenditure desired under the expected price level P9,
GP(P5), will clearly differ from that desired when it is apparent
that the actual price level that will be realized, P4, differs from
Pe, viz., GP%Y > GYPS) if P* > Pe¢. The change in actual nomi-
nal expenditures between ¢ and £ — 1 is assumed to reflect both
an adjustment of ¥, per cent of the difference between G”(P%) and
G, _ ,, reflecting the response to anticipated inflation, and v, per
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cent of the difference between G*(P%) and G’(P%), reflecting the
response to the unanticipated inflation during the period,

Alog G, = v, (log G"(P3) — log G,_q) +», (log G*(P%)

— log G"(P%) ) (12)
Analogously,
Alog R, = 1 (log R%(P9} — log R, _ ) + 7, (log R(P9)
— log R? (P9 ) (13)

Combining equations (11) and (12) and equations (2) and (13),
respectively:

log G, =v,go + (1 — vy logG,_; + v, log (—?—3)
3
+V1 lOng"‘V;gl ng Yg (14)
and

log R, = myf + (1 — 7)) log R, + 711, log (Y,.P%9)

P
+ 75t log (F’:_) (15)
The expected rate of inflation *
Ps
M= g = PAlog Pt (1~ B m (16)

Both the price level and the expected rate of inflation are
assumed to be exogenous to the model of fiscal behavior. While
this departs from the Aghevli-Khan assumption on the endo-
geneity of prices, it is believed here that the fiscal posture of the
government in any calendar quarter is unlikely to affect the rate
of inflation until subsequent quarters. It is more reasonable to
assume a recursive model wherein prices in any given period are
influenced only by fiscal variables of previous periods.

In estimating the model, several important assumptions were
made in the specification of the individual variables. For each
country, the total revenue, total expenditure, and consumer
price index variables were drawn from the IFS data base and

% Aghevli and Khan (1978). In estimating the model, B has been set equal to
9. v
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seasonally adjusted. ® Since nominal and real GDP statistics for
most countries exist only on an annual basis, it was necessary to
interpolate these variables to obtain quarterly estimates. In
effect, it was assumed that there was constant growth during
each quarter of a given year; this will also result in a constant
growth of the resulting GDP deflator during any given year.

Both the consumer price index (CPI) and the interpolated
GDP deflator series were used in estimating the model. The
former has the advantage that it exists on a quarterly basis and is
thus a more accurate measure of the intrayear movements in
prices. Despite its interpolated character, the GDP deflator has
the advantage that it is likely to be a better proxy for a deflator of
total government expenditure than the CPL. ® Moreover, in the
revenue equation, desired revenue is related to nominal GDP,
and this suggests the appropriate price variable is the GDP defla-
tor. Estimations have been made using each price variable, and
any significant differences are noted in the text.

In terms of estimation technique, equations (5), (6), and (15)
are estimated using ordinary least squares. Equations (9), (10),
and (14} involve nonlinear terms and require constraints on the
individual parameters. As a result, a minimum-distance, non-
linear estimation technique was used. !

RESULTS

Examining the results of the estimation of the basic Aghevli-
Khan model in Table 3 and of its extension in Tabie 4, several
observations can be drawn. First, it is clear that the basic
Aghevli-Khan hypothesis, while characteristic of a majority of
the countries in the sample, is not universally valid, Depending
on the deflator used, » > 7in only 12 or 13 of the 24 countries in
the sample, with 7 > v in the remaining 9 or 10 countries. The
hypothesis is verified most clearly in the Latin American region,

? The seasonal adjustment procedure uses the X-11 variant of the Census
g{ethod Il seasonal adjustment program as modified by the Federal Reserve

ystem.,

2 Beck (1979) has shown that there has been a marked difference in the
growth rate of the GDP deflator and the CPI relative to the government con-
sumption deflator. If, however, one takes account of both government trans-
fers and investment, the overall deflator for total expenditure does not diverge
substantially from the GDP deflator. See Heller (1980).

il The algorithm used was developed by Amemiya and was extended and
implemented by Berndt, Hall, and Hausman. It is described in Vol, 2 of the
Fund's RAL Statistical Routines (November 1976), pp. 9.151-9.172.
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with an opposite tendency in Africa and Asia. When the model is
specified as in equations (9) and (10}, the tendency for the basic
expenditure adjustment coefficient to be larger emerges more
strongly; o, exceeds f3; in almost two thirds of the countries, but
with a clear and cousistently opposite relationship in the remain-
ing ones. Although there is some varability in the expenditure
adjustment coefficient, depending on whether the GDP or the
CPI deflator was used, there is a reasonable consistency in the
relative size of » and 7 (or a; and 3,) regardless of the choice of
deflator. '2

Second, the value of v and 7 is generally below unity. From
Table 3, v > 0.9 in only a few countries; the median expenditure
coefficient is approximately 0.8 in the estimations using the GDP
deflator and slightly below {.7 in the estimations using the CPI.
The median revenue coefficient is slightly lower. It is worth not-
ing, however, that one effect of the more elaborate specification
of the model is to raise the basic v, ceefficient and lower the
basic 7, coefficient. However, this simply reflects oﬁ'setting
effects in the impact of the i and Ai variables.

Third, while the coefficients of elasticity are of a reasonable
magnitude, they are not structural coefficients of elasticity but,
rather, of buoyancy. The demand coefficient for expenditure, g,,
significantly exceeds unity and clearly reflects the increase over
time in the overall share of real expenditure in total output in
these economies.

Fourth, the results in Table 4 suggest that, in some countries,
the inflationary process gives rise to more complicated dynamic
fiscal effects than would be implied by the basi¢ Aghevli-Khan
model. In the expenditure equations, neither the inflation rate, i,
nor the variables measuring the increase in inflation, Ai, are sig-
nificant in all cases. The coefficient for the former, «,, tends to
be either significantly negative (in 10 of 24 countries) or statisti-
cally insignificant. The acceleration rate coefficient, a;, tends to
be positive, but is significant in only 7 countries. In the revenue
equations, the inflation level coefficient, B, is either significantly
positive (in 8 countries) or insignificant, whereas the coefficient
reflecting the rate of increase, fB;, proves slightly more signifi-
cant—negative in 8 countries and positive in 5 countries.

12 In only 4 of the countries —Brazil, Kenya, Malaysia, and Mexico—does
the choice of the deflator affect the relative size of the adjustment coefficients.




733

IMPACT OF INFLATION ON FISCAL POLICY

"S3LAS XIPOL 2L [HUWNETOD PITRYap A[ELOSEIS |

61 £ 06°0 60 8L°0 LE0 [A1] IBL6E - AL/L96T vlqurez
(¥4 LT LN (4 [LURY 860 o'y 't ALBLET - T11/6961 wAuay
Ly §'€ BL°O Frao ®'o 15:4)) 650 LFo ALSLET —  11/396] BuRyD
Y
$'E €1 w0l 8l 'l 90 ££°0 €20 ALBLEL - [I/6561 PuEpey),
1 60 o0l 860 01’1 o's P6°0 80 ALLL6L - TL/L561 EYJU] S
T &1 L I £8°0 L8°0 180 Lo ALBL61 ~  IL/696T 1odeduig
9T 0z sT't 3| €5t $€°0 1£70 gte AL/BL6T - [1/6c61 sauddinyg
Ll 9T Tl 21 il A (441} BLO DIBL6E - TKL961 eIsARRK
$'t 67 sT'I T 91 0z'o L] 6£°0 ALBLET - TI/LS61 BRION
£y [24 w'l A i 88’0 L3O 6870 AliLiol - ITL696E EEsuopu|
By
o L 571 e 0wt 2L o Fi o AVLLGT - 1/196F ‘eoreuref
'y LT ' B Lix4 §T0 or'o 0 AVLLEl - T/i96T hreH
fa4 't w0 9L'0 050 60 90 %o ALLL6) - TUICET anqnday wesmwog
By UBIqqUE])
£l [} 1t 89'1 Wt Lo 56°0 660 I/BLET - TIS961 BUmRmE]
£l o'l 't w1 - 660 66'0 $6°0 ALRL6T - 1171961 endernesy
8L I't el ¥T 98T %0 98'0 980 ALLLET - TV1L6) Nt
6l o'l [4A 18 051 w0 %0 %0 ALBLST - 111961 SBINPROYH
't &1 (1M} 50'1 ol 8'0 ¥6'0 820 ALLL6 - 11/99%61 EB[EIATNG
[x4 'z (4281 (VAN [£} ®'0 'l £6°0 ALBLST - IL696( J0PBARES [§
I't € 0l oe'l £E°1 490 LeAl] ko ALBLGL - 110461 BOTH w1807}
TAIWY [RALI)
Ll 80 (44} 'l 91 w0 r'e eo AVLLEL - VLEST B[INZIUSA
s 09 o'l W'l ] w0 LL'D i8'0 ALRLET - L/Eisl uag
Lt Fe 60°1 £l T 0 19°0 650 ALLLET ~  Ii/6561 Blquos
e ¥ Lt Ll 6071 £5°0 W'l 99°0 ALLLST - [I/P961 [1eag
BILIJWY [IN0S
ey ey (') 1ma layegap lojeyap (£)ime Iomyap (JOlEgap (s33yrengy
uoleyuy uoneyuy “Wesed 4q9 1dD -wereg dag 1d3 sres K]
Aparend) eI anuaAy 2w e patiag
Jouone Apaurend) Bursy -1snpy Bumsn)
-taaq (' &) soemere nuIATY (a) 1jomErey
prEpuwIg Ananses wawsnipy
amyipnadyg anypuadyy
SAMLINNOD ONIJOTIAR( AILOFTTHS NI NOLLYTAN] OL TENLIANTIXH oot
ANY NNTATY dO LNEWISAIMQY YOd TIQOW NYHN-TTATHOY TYNIDIEQ Al QEIW] SHILINYEY] "¢ 318v] ¢
T ) T




PETER 8. HELLER

734

PLIIE— W« ST'T »95°9 [4: 9 A =60 «xlBS 1 «sB571 t +Eb 59— e blp—~ ¢ +82°0 edrewref

09— w601 bl - Wl «s£E0 8P~ wablT +58€ $9°L~ h nrey

08 [~ =<=TH'0 =66 or't «08°0 «fi97E— 26570 9€°0 9E T — «+19°0 angnday uenunuocy
Ay BEIqQUE]

LOT—  2a£0°1 §L°T1 0Lt P ) el 11— L 96'6— §I°B— wxlT'T BURUe]

w0l w71~ 0T LI aebE ¢ 5269’ cEL0 ¢ w66 ¢ el80 enferesyy

£5°9—  =xSE°( oL - 0P L0 =069 — w9 LLg 01— w1’ ONXIW

IR'E— =871 o8O ET— «0E'6T «olS70 w00 11— wafl’E 80'Z tog— »E£8°0 SeIMpuo

/A SO A | =960 8L «xll0 wall E— w11 SE'P— 506 — w01 Tewaens)

Q0'F—  4BCT L6 F— YL LE0 oL TT— FLTAN 06'1— 6L [— «+69°0 JOPEATES [T

60T~ xaP0] 2L — «0E'ZT welE0 wek1'B— #+ll1 SE'E =00 1T — +83°0 BIAY w1807
TIIAWY ROV

DU'F—  well'I =P €1 — 6Tl w70 wlTEl— wakbl’l 09'0— T vrEr «&0D— E[IMIBUIA

S [—  aailbO 18 g 905 BLO w08 TT— 40671 0'8— FLE— +90°] nag

ORE—  asEl'Y §9T—~ 09i— ] wl§6— w»Ll [ A <0076 £i0 BIGUIOR)

1,1 J8 e (] [)) rA @t w550 wll6— =601 - »+C1'81 =08 6— w61 ety

S — EERR BIAIBWY PNOS

1 on ) *eh (2] (%) 9 () (=) (3}

ne;s dan uoneyw Jo Jaymnb ut mpuered  Esoo) Jan uoneyul jo Ixrenb w 1o2wered

U0 [PUnUOT  ISEIIDUL JO uonEyw j0 azeg a1 0] agwalsn] Jo neneyul jo aseg

01 el 0] eI Q7 Aonge)s el oy e o
fionsea osuodsoy asuodsay um asuodsay asnodsay
snuBATy -puadyy

SINPWETEJ JUNMST(PY SNUIATY

BIajourered Juansnipy ainjipuadxy

; STLNAOY) ONIHOTIAT(] AILIITIG NI NOILVTAN] 40 ASVANOIN] 20 31vy
GNV , NOILYTIN] 40 T1vY OL LNTIDI42H0]) INTWISNIEY [0 ASNOSTY DNILOTISTY SHILIWvVEV] 'p T18V




735

IMPACT OF INFLATION ON FISCAL POLICY

-1orepep wapoud usatuop ssold oy Buisny
(01} pue {g) suonenbs woly pajewInsy
-10egop xaput soud Jawmsboo Iyl Sursny
“13A3[ 1uad Jad (6 TR JUeSYTURG, ,

“1242] 033 13d (g 1B JURIYTERS,

1T~
-

99—

w260
#9T']
=660

*’g. —
w660
«a P01
w071
a9
**mmuﬁ
wlf']

L6°ET r'o—
*OF 91 wrg—
oL'T =GRSl
alE'8 Lo~
el EE— 0721
«sBi91— ot -
191~ 60°0
AN b wLO'OE -
w98'T *68 T
L85~ *BEP
T,

"9 0
w011
L0

«+£970
#9670
«L90
weIE0
=01
w10
w00

*=xL6'0 Ln- 9L 9D o Blqurey
ablB- BT 06'ST wilTI— ] eduay
wa0B6— w1 *#+98°C wf 9[- wef 7T BURYD
BV
bl 'B— w1 - 8E0- sl P — #0020 PUEEY ],
P o =k uol— 91l w£L°0 ejueT] ug
»BlE— w580 =n P87 06— w90 wodefulg
WEBSTI— 4091 oz 07— x€ED sauddiyd
wbT0T— welC'T 1741 salb LT— *eliFE wisdereN
il 78] — 6T «E6'F =00'9— =8P 0 B0y
P Bl — ««[B°I 9Tt 6P E— k(| BIFAIOPU]
: BIEY




736 . PETER S. HELLER

Such results suggest that a country that moves to a higher
inflation rate period will ultimately have a slightly lower
expenditure adjustment coefficient than it did in the lower infla-
tion rate period. However, the tendency toward a positive coef-
fictent for Ai suggests that there will be an offsetting tendency for
a more rapid expenditure adjustment during the period in which
the inflation rate is accelerating. This pattern appears more com-
mon in the African and Asian countries than in the South Ameri-
can or Central American countries of the sample. Conversely,
revenues tend to adjust somewhat more quickly in a period of
higher inflation rates, but there is also a clear tendency for there
to be a lag in adjustment during the period in which the inflation
rate is increasing. In this sense, there is some tendency for the
type of fiscal disequilibria that exists in the early phase of an
inflationary process, as described by Aghevli and Khan, to be
lessened as the inflation rate stabilizes at a higher level.

The pattern of convergence of » and r in a higher, steady-state
inflation rate period is apparent if one examines the joint effect of
the coefficients for «,, «,, By, and B, in the revenue and
expenditure estimations. The value of a, + o, tends to move
closer to the value of 8, + B4 at higher inflation levels. The
implication of the results of the acceleration rate coefficients, a,
and B,, is the tendency for a lag in any such convergence. Posi-
tive values for o, and negative values for 8, imply that the rela-
tive values of overall v and v do not converge while the increase.
in inflation is occurring, but, rather, that they converge only
after the rate has begun to stabilize at a higher level.

These results are clearly not consistent with the general notion
that there is an increase in the rate of adjustment of expenditure
and a corresponding decrease in adjustment for revenues as the
rate of inflation stabilizes at a higher level in a given country. It
suggests that the fiscal policy pressures that emerge in a higher
mflation rate world may lead to discretionary policies that coun-
teract the tendencies generally assumed.

The above discussion effectively focuses on how the adjust-
ment pattern of an individual country varies with the rate of
inflation. Based on the cross-country experience embodied in
Table 4, the question also remains as to whether countries that
have experienced a higher mean inflation rate over the period
tend to have higher expenditure or lower revenue adjustment
coefficients than countries that have experienced a low inflation
rate. What factors explain the considerable variation in the reve-
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nue and expenditure parameters of Table 4?7 For expenditure,
several types of explanatory variable are plausible, such as (a)
the economic or functional structure of a country’s expenditure
basket, (b) the average rate of inflation experienced by the coun-
try during the period of observation, (c) the corresponding stan-
dard deviation in the rate of inflation experienced, and (d) the
length of time over which fiscal behavior is measured. The
higher the share of wages and salaries, the less rapid the adjust-
ment; a lower mean rate of inflation would have a similar result.
A high standard deviation for the quarterly inflation rate might
be associated with a lower adjustment rate, in that it is less likely
that fiscal decision makers would become fully adapted to a par-
ticular institutional response to inflation. The longer the period
under observation, the lower the coefficient of adjustment, if
only because one is likely to be incorporating the pre-1974
period with a significantly lower rate of inflation. For total reve-
nue, it is plausible that the overall revenue adjustment parameter
would be sensitive to the share in total tax revenues of particular
tax categories, ds well as to other variables reflecting the charac-
ter of the economic environment.

These hypotheses were tested on a cross-sectional data base,
where the adjustment parameters ay, a4, 8y, and 8; estimated in
Table 4 serve as the dependent variables. Measures of revenue
and expenditure structures for the period 1975-78 are easily
obtained from the Fund’s Government Finance Statistics Year-
book. The results in Table 5 are illuminating. They clearly
indicate that the basic adjustment parameter for expenditure, oy,
is higher in high inflation rate periods, with each percentage
point increase in the quarterly inflation rate raising aq by 0.13
percentage point. The parameter is also lower for countries
where the original sample period is long, for example, extending
back into the late 1950s or early 1960s. It is not affected by the
basic structure of expenditure in terms of object categories. The
parameter o, reflecting the impact of the level of inflation on the
rate of adjustment, is not affected by the rate of inflation but is,
not surprisingly, reduced where there is a high standard devia-
tion in the quarterly inflation rate. In other words, where there is
considerable variability in the overall inflation rate, there is a
smaller adjustment of total expenditure to changes in the overall
inflation rate. The results also suggest that countries with a high
fraction of capital to total expenditure are more likely to raise
their expenditure adjustment coefficients in periods of high infla-
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tion. The estimations do not readily explain cross-country varia-
tions in the revenue parameters 8, and 8,. Surprisingly, these
results do not indicate any sensitivity in the revenue adjustment
parameter to the composition of the revenue. :

Finally, the resuits in Table 6 clearly indicate that the rate of
fiscal adjustment varies. according to whether or not the change
in the inflation rate was anticipated. They suggest that, in 90 per
cent of the countries, expenditures adjust more rapidly than rev-
enue in response to anticipated inflation. Equally striking, in 65
per cent of the countries the opposite adjustment pattern occurs
with respect to unanticipated inflation, viz., that revenues adjust
more rapidly than expenditure to unanticipated changes in
prices. In fact, one startling result is that »,, the expenditure
adjustment parameter of expenditure to unanticipated inflation,
is often less than zero, suggesting that unanticipated inflation
leads to a slower growth in expenditure than would have
occurred if actual and expected price changes were equal. This
may reflect an asymmetry in behavior. While the result appears
implausible for cases of P > P§, one can more easily imagine
reasons for a negative adjustment parameter when P% > P%. Ina
specification as simple as equation (12), there could be many
factors underlying a larger than anticipated growth in
expenditure despite a lower than anticipated rate of inflation. If
anything, these results suggest that the phenomenon under dis-
cussion is as much a policy outcome as the unintended con-
sequences of inflation on revenue or expenditure performance,

TESTS OF BEHAVIOR OF ALTERNATIVE TYPES OF REVENUE AND
EXPENDITURE

A principal deficiency in the above results and in those of ear-
lier studies is their lack of specificity as to the components of
revenue or expenditure that adjust more or less rapidly to infla-
tion. The failure to do such analyses arises principally from lack
of data. Time series on expenditure in particular are rarely long
enough or in sufficiently comparable form to undertake a reason-
able analysis. This section presents results on inflation adjust-
ment parameters for specific categories of revenue and
expenditure, using the basic Aghevli-Khan model for revenue
and expenditure, respectively. A cross-sectional time-series
estimation procedure has been used, where the fiscal base is
drawn from Volume III of the Fund’s Government Finance Sta-
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tistics Yearbook. This ensures maximum comparability in the
definition of revenue and expenditure variables. Expenditure
has been broken down on both a functional and an economic
basis and revenue on an economic classification basis. !* For
any one country, four to eight observations are used over the
period 1972-78. For any estimation, countries are grouped
according to criteria described below, with from 7 to 15 coun-
tries in a group.

Countries have been grouped so as to classify them in a way
that maximizes the intragroup homogeneity in behavior with
respect to inflation. Two alternative groupings suggest them-
selves. First, the results in Table 3 suggest that countries can be
ranked according to their relative speeds of expenditure and rev-
enue adjustment to inflation. In these estimations, countries are
grouped according to whether the » parameter in the initial
Aghevli-Khan model estimations are above or below 0.75. The
underlying behavioral assumption is that countries that rapidly
adjust expenditure to inflation will exhibit common patterns of
adjustment with respect to specific components of expenditure.
This may not be a valid assumption; countries that adjust rapidly
to inflation may nevertheless differ sharply in the specific types
of expenditure that exhibit this rapid adjustment behavior. If this
were the case, the estimated coefficients would reflect averages
of the different behavior patterns. !4 If one accepts the under-
lying assumption, the results will indicate how specific types of
expenditure or revenue differ in their adjustment with respect to
inflation.

A second grouping is according to the mean rate of inflation
experienced by a country during the period under consideration.
Three groups of countries have been distinguished: countries
with mean inflation rates (a) below 10 per cent per annum, (b)
from 10 to 20 per cent per annum, and (c) above 20 per cent per
annum. Again, the underlying assumption is that specific types

13 The estimation procedure used is a simple error-components model,
where additive dummies are used to estimate country-specific intercept terms.
The model was also estimated with multiplicative dummy terms in order to
take account of possible country-specific variations in the specific adjustment
parameters. However, the multiplicative dummies proved significant in only 2
few cases. The estimations reported in Table 6 relate only to the estimations
with additive dummy terms.

14 It is precisely for this reason that separate estimations were made with
multiplicative dummy terms for country-specific variations in the adjustment
parameter. As has been noted, there were only a few countries where such

coefficients proved significant.
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of expenditure or revenue will exhibit similar adjustment proper-
ties for countries experiencing common inflationary regimes.

EXPENDITURE

The results emerging from the groupings described above
appear instructive on the complexity of the adjustment process
(Table 7). Focusing on the contrast in behavior between the
high-adjustment countries and the low-adjustment countries, it
is comforting to note a basic tendency for the adjustment param-
eters of the specific expenditure categories of the high-adjust-
ment countries to exceed those of the low-adjustment countries.
On an economic classification basis, the principal exceptions
relate to subsidies and net lending, which reveal lower adjust-
ment parameters in the high-adjustment countries.

Several other aspects of the results can be noted. First, in both

groups, the adjustment rate of purchases of other goods and

services is clearly higher than that for wages; this is a result that
occurs in both groupings of countries, bearing out the hypothesis
in Section 1. Equally interesting, as one moves from the low-
adjustment to the high-adjustment countries, the increase in the
adjustment parameter for other goods and services considerably
exceeds the increase in the wage adjustment parameter. If any-
thing, the latter type of expenditure tends to restrain the overall
degree of fiscal adjustment to inflation. Second, certain other
categories of expenditure appear to adjust rapidly to the impact
of inflation, regardless of the overall level of adjustment in total
expenditure. This relates primarily to interest payments, capital
transfers, and net lending. Also, expenditure on wages and on
‘the acquusition of fixed assets appears to adjust relatively slowly.
Third, one should perhaps stress the obvious result that adjust-
ment rates do, in fact, differ across expenditure categories. Fis-
cal decision makers, confronted by the impact of inflation, are
forced to make decisions on which categories of expenditure to
increase or decrease in real terms. This inevitably casts doubts
on the usefulness of the aggregative expenditure model specifi-
cation.

Classifying expenditure on a functional basis, it is apparent
that high-adjustment countries generally have higher adjustment
parameters for most functional expenditure types, compared
with low-adjustment countries (with the principal exception
being expenditure on social services and welfare}. However,
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across functional expenditure types, it is apparent that some
tend to adjust more slowly (this is particularly true for general
public services and education); others tend to dominate in their
relative speeds of adjustment, notably economic services, hous-
ing and community amenities, health, and defense.

Turning to the adjustment patterns of countries experiencing
different inflation rates, certain trends in the parameters can be
discerned. As one moves toward higher inflation rates, the rate
of adjustment of wages, other purchases of goods and services,
and interest payments clearly accelerates; conversely, the rate
of adjustment for subsidies and total net lending declines, For
capital transfers and the acquisition of fixed capital assets, one
can only note that the rate of inflation experienced clearly mat-
ters in terms of the rate of adjustment, but there is no uniform
relationship that is apparent. This suggests the character of the
pressures placed on expenditure decisions in an inflationary situ-
ation and the types of public objective that are likely to suffer in
terms of their relative share of expenditure. No obvious trends
emerge in the results on expenditure classified on a functional
basis.

REVENUE

With respect to revenue (Table 8), corporate income taxes
appear to adjust to inflation more rapidly than taxes on personal
income, regardless of the average rate of inflation. Second, the
rate of adjustment of both individual and corporate income taxes
appears to have a U-shaped relationship with respect to the rate
of inflation. The adjustment parameter rises as the mean infla-
tion rate rises from below 10 per cent to from 10 to 20 per cent.
As the inflation rate rises above 20 per cent, the adjustment
parameter falls. This suggests that, as inflation increases, the
high elasticity of income taxes overwhelms the effect of collec-
tion lags, thus increasing the rate of adjustment of such taxes to
inflation; however, once inflation exceeds a certain rate, the
relationship reverses itself, leading to a fall in the rapidity of
adjustment. :

Third, when the inflation rate is below 20 per cent, the adjust-
ment rate of income taxes to inflation appears to dominate that
of domestic taxes on goods and services; above 20 per cent infla-
tion, the opposite holds. This reflects the afore-mentioned move-
ment in the income tax parameter and the steady increase in the




IMPACT OF INFLATION ON FISCAL POLICY 745

TABLE 8. PATTERN OF REVENUE ADJUSTMENT CLASSIFIED BY TYPE OF
: REVENUE: SAMPLES STRATIFIED ACCORDING TO RELATIVE ADJUSTMENT
: RATE AND RATE OF INFLATION, 1972-78

Sample of Countries Experiencing
Annual Inflation Rates

In excess of From 10 to Below 10
20 per cent 20 per cent per cent
per annum per annum  per annumni

T 181 T fl T f-‘
Total revenues 0.78 1.05 083 051 0.388 1.23
;‘ Tax revenues 071 113 084 104 087  1.06
Taxes on income and profits  0.49 0.94 085 1.20 0.60! 1.41
‘ Individual {.46 0.89 0.72 149 0.28 1.42
X Corporate 0.57 1.03 095 1.10 042 1.25
E Social security contributions ... . e D.55 1.56
i Taxes on property . 0.40! 0.74 084! 1.06 0.79° 1.37
I Immovable property
! 2 {recurrent) 0.70  0.65
: r\ Estate, inheritance,
and gift 0.67 0.91 Q.61 0.76
Financial and capital
i transactions 0.63 091 ... . 0.05 4.74
; Domestic taxes on goods and s
services 0.84 1.14 078 1.05 .43 1.17
; General, turnover, and
value-added 0.80 1.37 095 1.24 0.74 1.35
| Excises 0.99 .00 0.31 0.83 Q.52 0.92
: Specific services 0.26 0.82 0.9 095 0.20 2.67
I ‘ .
‘ Taxes on international trade
and transactions 087! 095 072" 119 1.00¢ 1.20
- Import duties 0.34 1.14 052 1.12 095 1.20
i Customs duties 0.22 1.23 0.28 t.40 091 1.20
Export duties 037  —0.77 035 — 0.83 1.35
'i" Nontax revenue 0.81 0.9 084 098 097 1.30
Grants 0.96 0.07 0.8 202 045 —0.80

! The adjustment parameters associated with a subaggregate of industrial
taxes may not correspond to the weighted averages of the parameters of the
component taxes, as indicated in the table. This problem arises because coun-
try samples or time periods for the particular estimations may differ.
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adjustment parameter of domestic taxes on goods and services
with respect to increases in the inflation rate. However, the lat-
ter pattern masks divergent intragroup movements. General
sales taxes appear to have a uniformly high adjustment pattern,
regardless of the inflation rate (although the adjustment seems to
be highest for a 10 to 20 per cent inflation rate}). Excise taxes
reveal a relatively low adjustment rate for inflation rates under
20 per cent, rising sharply thereafter.

Fourth, the results on the adjustment of taxes on international
trade transactions are ambiguous. Total tax revenues from inter-
national trade adjust rapidly, although there is a tendency for the
adjustment rate to fall as the inflation rate increases. This pattern
is also clear as one focuses on the component taxes of this
grouping. The adjustment parameter for import duties falls from
0.95 to 0.34; that for export duties from .83 to 0.37. Thus, infla-
tion clearly has a negative impact on the rate of adjustment of
such taxes. What is unclear is why the aggregate adjustment
parameter for such taxes is higher than the parameters for the
principal constituent taxes in this grouping. Two plausible
explanations exist. First, the sample of countries on which the
parameters have been estimated are not the same for each of the
tax groupings (reflecting the absence of export duties in some of
the countries). Second, equations were not estimated for some
of the minor taxes on international trade and transactions.

II. Conclusion

The empirical results of Section 11 can be briefly summarized.
While the Aghevli-Khan hypothesis that public expenditure
adjusts more rapidly than revenue in response to inflation
appears valid for approximately 60 per cent of the countries in
the sample, the opposite result holds for a significant minority of
the countries. More important, the fiscal response to inflation for
any given country varies according to the stage of the inflation-
ary process. In the process of movement to a higher inflation
rate, there appears to be an accelerated response of expenditure
and a lagged response of revenue; once the inflation rate appears
stabilized at a higher steady-state level, the expenditure and rev-
entie adjustment coefficients tend to converge to a lower level
than in the low inflation rate period. The results also suggest that
expenditures adjust more rapidly than revenues to anticipated

A
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inflation; the opposite result emerges with respect to unantici-
pated inflation.

Between countries, there is evidence that countries
experiencing periods of high mean inflation rates have higher
overall adjustment coefficients than counntries in low mean infla-
tion rate periods. Cross-sectional analysis also suggests consid-
erable variability in the response to inflation of particular cate-
gories of revenue and expenditure. Public expenditure on goods
and services tends to adjust more rapidly than expenditure on
wages and salaries or public investment. Corporate income
taxes tend to adjust more rapidly than personal income taxes. At
high inflation rates, domestic sales tax revenues adjust more rap-
idly than income taxes, with the converse result at low inflation
rates. :
These results confirm the principal assertion that the impact of
inflation on the net fiscal position of the public sector is not a
priori predictable. The ultimate reaction of total government
expenditure and revenue to a change in price level will be shaped
by the discretionary response of budget decision makers, as con-
strained by a country’s particular structure of revenue and
expenditure. The character of the inflationary environment,
past, present, and future, will also influence these budgetary
decisions. In other words, while one can make inferences as to
the inflation adjustment propensities that are likely to be inher-
ent in a country with a particular fiscal structure, the ultimate
response is by no means automatic or mechanistic. Government
decision makers have considerable discretion in the way in
which they respond to the pressures of inflation on the govern-
ment budget. If inflation leads to a higher deficit, it is not wholly
unplanned.

This paper has called attention to the difficult problems for
budget planners created by an uncertain inflationary world. In
formulating a budget, what is the expected inflation rate? Should
the budget be based on the expected inflation rate, or, if there is
considerable uncertainty, should it be set.at a more conservative
tower bound? What are the likely sources of inflation? In a world
where inflation may derive from externally generated shocks
that imply a fundamental decline in a country’s terms of trade,
the implications on expenditure and revenue may differ sharply
from cases of domestically generated inflation. Furthermore,
how should the decision maker adjust the budget when it
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appears, early in the budget year, that the actual inflation rate
will markedly exceed the original rate assumed in the budget?
This may give rise to substantive problems of overall fiscal pol-
icy, real resource allocation, and practical institutional problems
of budget authorization and execution. Much more work is
clearly needed to help the beleaguered budgetary decision maker

cope with the implications of an uncertain inflationary environ-
ment.
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